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Abstract 
The aim of this study was to analyze the possible relationship between the quantitative aspect of walking and the rate of 
obesity in different age and sex groups among the adult population of the Czech Republic. Design: A cross-sectional study of 
the data from the SPA questionnaire and the measurement of obesity (BMI, WHR,% fat, fitness score) by the bioelectrical 
impedance method (InBody 720), a sample of 410 male and 503 female adult persons from the Czech Republic, 6 age 
categories (18-29 years, n = 39m, 63Z; 30-39, n = 103M, 138Z; 40-49, n = 72M, 93Z; 93, 50-59, n = 38M, 62Z; 60-69, n = 
144mm, 131Z; 70 + n = 14M, 16Z). Variables: an average walking time/day, age, sex, obesity. Results: With few exceptions, 
statistically significant differences (p <0.05) between the quantitative aspect of walking / day (expressed in minutes) and the 
rate of obesity (expressed as BMI, WHR,% fat, FS) were not demonstrated, neither in the Czech population (n = 913), nor in 
selected groups of men (n = 410) and women (n = 503), or across different age categories. 
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction 
According to experts Morabia and Constanza (2004), walking is a physical activity through which we can 
simply increase the level of physical activity. The above mentioned authors came to the conclusion that 15 
minutes of a medium-fast or fast walking or 30 minutes of a slow walk are in theory sufficient for a significant 
increase in the daily physical activity of the population, and 60 minutes of a slow walk or 30 minutes of 
moderately fast to fast walking can lead to an energy expenditure of approximately 100 kcal, which is a 
substantially higher value than the basal metabolism in an average adult human. In general, walking can be 
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considered as a physical activity that is appropriate for the correction or maintaining weight. The relationship 
between the number of steps per day and obesity is inverse. According to Dwyer et al. (2007), in terms of the 
application of walking as a proper means for weight reduction, individuals, who have lower initial levels of 
energy expenditure (less physical activity, low fitness) have better prospects than individuals with high baseline 
energy expenditure (enough regular walking, higher physical fitness). 
As it is generally known, there is a very close relationship between a sedentary lifestyle and obesity. For 
example, Qi et al. (2012) demonstrated an increase in the genetic tendency towards obesity by 50% after 
watching TV for four hours a day. On the other hand, the same authors show a positive effect of a fast walking 
for one hour a day on the reduction of the genetic effect by one half. Thus, the question is whether and how much 
walking is sufficient for an adult in terms of the prevention of obesity. Tudor-Locke and Bassett (2004) suggest 
indices, with which physical activity in healthy subjects can be classified on the basis of executed steps per day. 
Individuals, who complete <5000 steps / day fall into the category of "sedentary", 5000-7499 steps / day is 
typical for the group with "reduced activity", 7500-9999 for "somewhat active", > or = 10000 steps / day marks a 
point at which we classify individuals as "active", and > 12,500 steps / day is typical for "highly active" people. 
An interesting study of the relationship between obesity, walking and cycling was presented by Bassett et al 
(2008).  Based on the analysis of national studies of tourism in the years 1994 – 2006, it was found that countries 
with the highest level of active transportation (walking and cycling) generally show a lower rate of obesity. In the 
comparison of continents, Europeans exhibit significantly higher active transportation indicators (bike mileage / 
year) than North Americans and Australians. Although the results do not prove a causal relationship between 
active transport and obesity, it may be one of important factors that determine the degree of obesity in the 
population. 
The differences between the physical activity of older men and women studies documents study of Lee 
(2005). Findings revealed that women were significantly less active.  
2. Objectives 
The aim of the study is to analyse a possible relationship between the volume of walking (number of minutes 
per day) and the degree of obesity in different age and gender groups of the adult population in the Czech 
Republic. 
2.1. Hypothesis  
Groups of people with a lower activity of walking (less time spent by walking per day on average) will exhibit 
a significantly higher degree of obesity (evaluated according to 4 different parameters) than groups that spend 
more daily time by walking. 
3. Material and methods 
A cross-sectional study of the data from the SPA questionnaire and the measurement of obesity (Body Mass 
Index = BMI; Waist-To-Hip Ratio = WHR; % Body Fat = % BF; Fitness Score = FS) by the bioelectrical 
impedance method (InBody 720) was carried out in 2011-13.  
3.1. Identification of obesity 
Measurement of 4 different indicators of obesity was implemented in order to investigate possible differences 
in the relationship obesity - quantitative aspects of walking. Expected differences in the indicators of obesity have 
certain limitations. For example, the most frequently used tool for the description of obesity is BMI. It is 
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expressed as the ratio of weight (kg) and height2 (m). An individual with a BMI value equal to or above 25 kg/m2 
falls into the category of overweight or obese persons. The advantage of BMI is the simple procedure of its 
determining and easy access to many documented data in literature. Van Hubbard (2000) commented on possible 
disadvantages of BMI: Even people with BMI values below 25 kg/m2 may have health problems related to 
excessive weight, while others do not have any detectable health problems at BMI above 25 kg/m2. A certain 
drawback of BMI also lies in its inability to determine the proportion of fat on the total body weight. 
3.2. Quantitative side of walking 
The quantitative side of walking was investigated by means of a SPA questionnaire (a questionnaire of 
physical activity). Respondents had the opportunity to express how much time a day on average they spend by 
walking (includes walking at work, in schools, at home, moving - traveling, walking from place to place, but also 
other, during recreation, sport, exercise, or free time). We realize that the answers of the respondents are very 
subjective, and may not fully correspond to reality. It may be caused either by respondent inability to express 
accurate  the average amount of walking, both the effort to overestimate (or underestimate) the indicated amount. 
Individual variants of answers to the items of the questionnaire were as follows: 
A. No time spent by walking 
B. ca. 30 minutes 
C. ca. 60 minutes 
D. ca. 120 minutes 
E. More (if you know how much, please specify) 
3.3. The research sample  
The tested sample included 410 male and 503 female adult persons from the Czech Republic. It was examined 
both as a whole and differentiated into two gender groups (men, women) and six age categories: 18-29 years (1) , 
n = 102; 30-39 (2), n = 241; 40-49 (3), n = 165; 50-59 (4), n = 100; 60-69 (5), n = 275; 70 + (6) n =30. 
3.4. Statistics 
To identify differences between the groups, we used ANOVA post hoc test - Fisher's LSD test (p < 0.05). 
4. Results and Discussion 
The results indicate that there is no significant trend (p <0.05) between the time spent by walking and the rate 
of obesity in the monitored groups (see Table 1) of the adult Czech population. Nevertheless, we found 
statistically significant differences in obesity (in the indicator % BF) between the groups of people, who walk ca. 
30- 60 minutes a day and the group, which on average spends more than 120 minutes a day by walking (Table 1). 
The indicators of the fitness score (the ratio between muscle and fat) didn’t show any differences between groups 
at the significance level of p <0.05 (Table 1). However, the indicator WHR (waist-to-hip ratio) demonstrated  
significant differences between groups A - B (p = 0.018) A - D (p = 0.011), B - C (p = 0.032) and C - D (p = 
0.025). The average values of this indicator don’t differ much. The analysis of the indicator BMI showed that 
there were significant differences between groups A - B (p = 0.011), and A - D (p = 0.018). 
Although significant differences were not found between all studied groups in the mean values of the 
monitored parameters of obesity, certain tendencies can be observed in the decrease of the average rate of obesity 
in the majority of indicators with the increasing amount of time devoted to walking (see Table 1). 
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When comparing the relationship between walking and the degree of obesity in segregated groups of men (M) 
(Table 2) and women (F) (table 3) in the Czech Republic, there were found no statistically significant trends. 
Statistically significant differences were found between the following groups: 
parameter FS, men: A – C (p = 0,036); A – D (p = 0,003); women 0 
parameter % BF, men: A – D (p = 0,020); women 0  
parameter WHR, men: 0; women: A – B (p = 0,047), B – C (p = 0,008) 
parameter BMI men: 0; women 0 
 
Table 1. Average values of indicators of obesity in adult Czech population groups (n = 913) and their relationship to the 
time spent by walking per day 
 
Answer % BF 
(Mean±SE) 
FS  
(Mean±SE) 
WHR 
(Mean±SE) 
BMI 
(Mean±SE) 
N 
A 27.25±0.61 74.54±0.62 0.90±0.00B, D 26.65±0.31B, D 206 
B 24.30±0.99 76.84±1.02E 0.88±0.01A, C 25.15±0.51A 96 
C 26.95±0.62 75.04±0.63E 0.90±0.00B, D 25.95±0.31 221 
D 25.45±0.43 76.85±0.44 0.89±0.00A, C 25.64±0.22A 381 
E 19.82±2.39 80.42±2.45B, C 0.87±0.02 24.04±1.21 9 
Legend: ASignificant different from answer A (p < 0.05). BSignificant different from answer B (p < 0.05). CSignificant different from answer 
C (p < 0.05). DSignificant different from answer D (p < 0.05). ESignificant different from answer E (p < 0.05) 
 
Statistically significant differences between certain groups (such as A-E. B - E C - E. D - E in % BF in 
females) were caused by a very small number of data in Group E (n = 2) used in the analysis. We recognize that 
the result of the analysis in the mentioned groups can’t be considered objective. 
Results of the average values of the monitored parameters of obesity analysed separately in women (Table 3) 
and especially in the male (see Table 2) group showed a similar trend like the sample of the entire population 
(men and women combined). Typically, we observe a tendency towards increasing rates of obesity with the 
declining rates of activity performed by walking. 
A significant trend between the degree of obesity and the amount of walking per day in the six predefined age 
groups was not documented. Similarly like in the previous results, we can sometimes talk about certain 
tendencies. The number of age groups and possible answers to the questionnaire items led to the distribution of 
data that did not enable objective statistical analyses. For this reason, the files that contained less than 7 entry 
values within each group had been excluded. 
Based on the statistical results, we reject the hypothesis of the quantitative impact of walking on indicators of 
obesity. Nevertheless, we cannot overlook certain tendencies that support other studies showing the influence of 
active transport on the degree of obesity. The general trend is a decrease in the rates of obesity in population 
groups with increased amounts of walking per day. 
Table. 2 Average values of the indicators of obesity in segregated groups of men (n = 410) and their relationship to the 
time spent by walking per day. 
Answer FS 
(Mean±SE) 
% BF 
(Mean±SE) 
WHR 
(Mean±SE) 
BMI 
(Mean±SE) 
N 
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A 76.75±0.87C. D 23.34±0.85D 0.92±0.01 28.00±0.43 110 
B 78.47±1.54 22.43±1.50 0.92±0.01 27.25±0.76 33 
C 77.53±0.94A 22.37±0.92 0.91±0.01 26.87±0.47 99 
D 79.97±0.68A 20.85±0.67A 0.90±0.00 26.63±0.34 161 
E 79.13±2.81 20.63±2.74 0.89±0.02 25.20±1.39 7 
Legend: ASignificant difference from answer A (p < 0.05). BSignificant difference from answer B (p < 0.05). CSignificant difference from 
answer C (p < 0.05). DSignificant difference from answer D (p < 0.05). ESignificant difference from answer E (p < 0.05) 
 
Table. 3 Average values of the indicators of obesity in segregated groups of women (n= 503) and their relationship to 
the time spent by walking per day. 
Answer FS 
(Mean±SE) 
% BF 
(Mean±SE) 
WHR 
(Mean±SE) 
BMI 
(Mean±SE) 
N 
A 72.34±0.89 31.15±0.87 0.88±0.01B 25.30±0.44 96 
B 75.22±1.34 26.17±1.31 0.84±0.01A. C 23.04±0.66 63 
C 72.54±0.84 31.53±0.82 0.88±0.01B 25.02±0.42 122 
D 73.73±0.55 30.05±0.54 0.87±0.00 24.66±0.28 220 
E 83.00±4.72 18.20±4.60 0.82±0.03 21.73±2.34 2 
Legend: ASignificant difference from answer A (p < 0.05). BSignificant difference from answer B (p < 0.05). CSignificant difference from 
answer C (p < 0.05). DSignificant difference from answer D (p < 0.05). ESignificant difference from answer E (p < 0.05) 
 
The authors are aware of some aspects that could affect the final profile and comparison of different groups of 
the population (according to the rate of walking). These include: 
 
•   Large differences in scoring in each of the questionnaire items 
• The inability to accurately quantify the amount of walking per day without proper measuring devices (eg 
pedometer, GPS, etc.) 
Based on the obtained results, we consider to make changes in question (in terms of increasing the sensitivity 
of the results) of the questionnaire SPA. 
5. Conclusions 
In summary, statistically significant differences (p <0.05) between the quantitative aspect of walking / day 
(expressed in minutes) and the rate of obesity (expressed as BMI, WHR, % fat, FS) were not demonstrated, both 
in the studied Czech population as a whole (n = 913), or in selected groups of men (n = 410) and women (n = 
503), or across different age categories. However, average values of the indicators of obesity often show a 
tendencies towards an inverse relationship between the amount of walking and the degree of obesity, with Group 
A (inactive) being consistently on the bottom and Group E (very active) on the top.  This corresponds with the 
results of the research by Morabia & Constanza (2004), who reported that a 30 to 60-minute walk significantly 
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increases metabolism (up to 100 kcal, which is significantly higher than the basal metabolic rate), which is one of 
the prerequisites in the fight against obesity.  
The project "Creating a research team for the purpose of d etermining the level of physical activity (inactivity) 
in selected age groups of the population of men and women in the Czech Republic" (CZ.1.07/2.3.00/20.0044) is 
financed by the European Social Fund and the state budget of the Czech Republic. 
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